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CEOS Definition

EJ

Validation:

the process of assessing by independent
means the quality of the data products
derived from the system outputs

(LPV will operates under this definition, but
also with the understanding that validation
activities should consider user accuracy
needs and feedback to algorithm
improvements.)




 to foster quantitative validation of higher level global
land products derived from remote sensing data and
relay results so they are relevant to users

» to increase the quality and economy of global satellite
product validation via developing and promoting
International standards and protocols for field sampling,

scaling, error budgeting, data exchange for global land
product validation

e to advocate mission-long validation and
iIntercomparison programs for current and future earth
observing satellites.




Work with users to define uncertainty objectives

|dentify opportunities for coordination and collaboration

— Through product Inter-comparisons

— Through global test sites for systematic measurements

Develop consensus “best practice” protocols for data
collection and description

— Workshops
— Case studies
— Publications (with CEOS WGCV “endorsement”?)

To develop procedures for validation, data exchange and
management - with a focus on land product validation core
sites (done in conjunction with WGISS)

To serve as a clearinghouse for accuracy statements on
CEOS member global land products (through the
CEOS/WMO database)




LPV provides a validation service to the Integrated Global
Observation Strategy’s:

Global Terrestrial Observation System and
Global Carbon Observing System

Implications:

— Focus Products: Biophysical, Land Cover, Fire
Disturbance, & Albedo

— Working in conjunction with GOFC/GOLD’s regional
networks

— Need to integrate with TEMS, GT-Net, & UN’s GLC-net




LPV is working toward protocols with three steps:

— Workshops (kick off, strategy/work plan, results)

Bringing together producers, users, and validation experts to initiate
discussion, establish the “state of the art”, and consider core sites or
regions for validation activities

— Case studies (currently) - Inter-comparisons (moving toward)
Posted on the LPV web site
First step in developing a more formal protocol

— Publication(s) (proposed special issue)

Peer review document with details pertaining to the validation of a given
global land product.




Topical meeting
to establish data
requirements

Decide on Sites

Develop data
sharing
infrastructure

Field Campaigns
& individual
product analysis

Synthesis of
results

LA

Albedo

Burnt Area Land cover
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“Maintaining and Refining NASA’s Land
Product Validation Infrastructure”

Funding for:

- LPV workshops

- web infrastructure

- post-doc research position and
- data for “Core Sites”

Three years of support: 2004-2006
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Background

Announcing...

The subgroup on Land Product Validation (LPY) is one of six subgroups of the Working .
. . ere |2 e s Group on Calibration and Validation (WGCVY), which itselfis one of two standing working .
" —mm? ﬁﬁmﬁ’: fm‘ szslfg groups within the Committee on Earth Observing Satellites (CEOS, see also CEOS aC p u = OWn IS S .
u IC I n S O O structure [B}). The sixWGCV subgroups are:
° |S serves Infrared and Visible Optical Sensors (VOS) ° B aC kg roun d
R . Atmospheric Chemistry (AC)
Orgamzauon: Microwave Sensors (MS) i
Synthetic Aperature Radar (SAR) [ P d
m . . Terrain Mapping (TM ) ro ucers
n n O u n e n S LPVisa subgroup ofthe Wotking Group on Land Product Validation (LPV)
Calibration and Validation

WG CV Vi j The Land Product Validation subgroup arose out of the recognition in the late nineties that o M eetl n g S

standardized approaches to global product validation were essential for wide acceptance

and use of proposed global land products. Several programs at the time were aimed at -
global monitoring of Earth processes, many with plans to distribute higher level data .‘ ase Stu d I eS
‘ E O S an d products. A common approach to validation would encourage widespread use of validation
WECVisa, ing Werking Group ofthe data, and thus help us to more toward standardized approaches to global product

Committee on Exrth Observing Satellites validation. With the high cost of in-situ data collection, the potential benefits from
= international cooperation are considerable and obvious. C I nte rCO I I l p arlso n S

C E O S Ca e n ar Previous requests for assistance from the original International Global Observing Strategy
(IGOS) pilot projects and two subsequent ad hoc meetings of the WGCY identified a clear
need for improved international collaboration concerning the validation of land products
derived from Earth observing satellites. A new subgroup within the WGCY was proposed to
the CEOS Plenary in Stockholm at the end of 1998, receiving full support. The LPV was .
officially adopted as a subgroup at the WGCV-17 meeting in October of 2000. * I n ut n ee d e d
The LPY subgroup activities are divided up into four themes that compliment the research p
agenda of the Global Observations of Forest and Land Cover Dynamics (GOFCIGOLD)
program, namely biophysical products, firefburn scar detection, and land cover mapping. In
addition to the GOFCIGOLD themes, the LPY subaroup includes an Albedo/Surface

Tirk to 2004 Radiation thematic group. Waorking with GOFCIGOLD, who seek the common goal of
CEOS Calendar (ﬂ coordinated validation of fire products by standardized protocols, LPY aims for similar

coordination for all land products.

web curator: Jaime Nickeson
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Parameter

Resolution

Accuracy

Obs Cycle

Delay

Fire area

1km

5 % (Max)

1d

Missing

Fire temperature

1km

Missing

1d

Missing

FPAR

1km

25 % (Max)

10d

Missing

Land cover

Im

Missing

0.085y

Missing

Land surface imagery

Missing

Missing

Missing

Missing

Land surface temperature

1km

1K

24 h

24 h

Leaf Area Index (LAI)

1km

25 % (Max)

10d

2d

NDVI

1km

10 % (Max)

10d

24 d

Sea-ice cover

1km

Missing

24 d

24 d

Snow cover

1km

10 % (Max)

168 h

576 h

Vegetation type

1km

Missing

9% d

2d




Contacts: Don Hinsman & Stephen Ward at
vle,

Will be updated “shortly”
Procedure is to contact rep at space agency

There iIs an opportunity to link to relevant
WGCYV subgroup pages to provide further
details and supporting material.




e Should be “user-oriented” and supported with
peer-review literature

e Standardize/summarize information for each
product

« MODIS land team plans to update CEOS

iInformation for MODIS land products (working with
Stuart Frye)




« Stage 1 Validation: Product accuracy has been
estimated using a small number of independent
measurements obtained from selected locations and
time periods and ground-truth/field program effort.

Stage 2 Validation: Product accuracy has been
assessed over a widely distributed set of locations
and time periods via several ground-truth and
validation efforts.

Stage 3 Validation: Product accuracy has been
assessed and the uncertainties in the product well
established via independent measurements in a
systematic and statistically robust way representing
global conditions.
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Exhaustive and mutually exclusive global biome map

Closely matches several GOFC/GOLD regional networks
Published - independently of LPV Gurney et al. (2002)



CEOS/WMO data base

Link to
accUrac * Overall accuracy statement
A== - Link to specific LDOPE page

S * List of support material

for each | |
product ... Supporting materials

Title, author, abstract
*Figures/captions

Tables/captions
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“CEOS Core Sites™. WGISS Test Facility
Joint project between CEOS Working Group on Cal/Val and
Working Group on Information Systems and Services

Need to consider integration with:
« SPECTRA Earth Explorer site inventory
e Test Site Dossier
« TEMS & GT-Net
 UN Global Land Cover Network

More on this tomorrow...
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» Special Issue: describing the state of the art research on both protocol
and results for validation and accuracy assessment of global land
products (Liang, Baret and Morisette, eds.)

 Three sections:
— Surface Radiation variables
— Ecosystem variables

— Land cover characteristics (including land cover change, fire, and
burnt area)

e Solicit a summary from User/GCM community to write a note for each
section on the implication for the uncertainty/validation of the products

Announcement

Validation papers

User perspective papers

Publication date
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Requested by “Conference of the Parties — 9”

Draft of Section F: Terrestrial Domain forward to LPV through
Alan Belward

WGCV mentioned 19 times, LPV explicitly mentioned once

Special issue should provide “state-of-the-science” for
several parameters listed in section F, Table 12:

e Snow cover (Glaciers)  LAI/FAPAR

« Albedo e Land Surf. Temp.
e Land use (historical) e Biomass
 Land cover * Fire disturbance
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Results workshop for LAI-intercomparison
16 August 2004, University of Montana, Missoula, USA

Ground-based Accuracy Assessments for Fire Occurrence and

Deforestation Events
26 July 2004, Brasilia (as part of LBA)

Albedo/BRDF Intercomparison (perhaps with IVOS)
2005 Avignon, France

Continuous Fields validation
(TBD: possibly UMd)

Participation in:

"Integrated assessment of the land system: The future of land use”
28-30 October 2004, Institute for Environmental Studies
Amsterdam, the Netherlands

“GOFC-GOLD/FAO Workshop on Harmonization of Global Land Cover Products”
15-16 July 2004, FAO in Rome
“Ameriflux” meeting
5-7 October, Boulder Colorado
“Baseline Surface Radiation Network” meeting,
26-30 July 2004, Exeter, U.K
85th AMS Annual Meeting
9-13 January 2005, San Diego, CA USA
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* Follow-up Land Cover/Change
aiming toward “best practices” document
2-4 February 2004, Boston University, USA
* Fire and Burn scar:
Global Geostationary Fire Monitoring Applications
A Joint GOFC/GOLD Fire and CEOS LVP Workshop

March 23-25, 2004, EUMETSAT, Darmstadt, Germany
(related to Action WGCV 20-8)

Presentation at the
2d SPOT VEGETATION User’s Conference
24-26 March, Antwerp Belgium
“Initial Validation of NDVI time series
from AVHRR, SPOT VEGETATION and MODIS”




* Results were put in the context of CEOS and
CEOS “Core Sites”

* Closing panel discussion emphasized the
Importance of validation

* Long-term NDVI time series tells us

something about climate change

* Long-term NDVI requires integrating data
from multiple sources, which requires inter-
comparison/validation




Global Geostationary Fire Monitoring Applications
A Joint GOFC/GOLD Fire and CEOS LVP Workshop
March 23-25, 2004, EUMETSAT, Darmstadt, Germany
(related to Action WGCV 20-8)

34 attendees from 12 countries

The GOFC/GOLD program recommends space agencies
work toward an integrated, global high temporal resolution
fire monitoring system from geostationary platforms.

This objective will be achieved if products from different
geostationary platforms can be combined in a relatively
seamless fashion. Quantifying the accuracy of the
products from each sensor will help ensure proper use
when these products are combined.




Reconnaissance...
...confidence building...
...Statistical approaches

- Model based - designed based
Build on lessons from IGBP
Coordinated GLC2000 and MODIS LC

Utilize WGCYV “core site” for high resolution data

Utilize GOFC/GOLD for regional expertise

Morisette, Privette, Strahler, Mayaux, Justice, in press.
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Whereas:

WGCYV can capitalize on the continued existence and
maintenance of the CEOS/WMO database.

Subgroups are uniquely qualified to provide specific
iInformation and additional details for relevant products to
the CEOS/WMO database

LPV recommends:

To Initiate improved coordination between WGCV and the
CEOS/WMO data base, LPV act as a pilot project for

Integrating information on global land product validation
with the CEOS/WMO database.




Currently the primary user of global land product validation are the product
producers who use the results to improve the product in an iterative
procedure. Hence further outreach to the user community is needed.

More work is needed to connect accuracy assessment to specific user
requirements — focusing on such users as climate modelers, UNEP, and
FAQO. LPV will consider a workshop to solicit input from these user
communities.

LPV will (perhaps jointly) sponsor a workshop on the validation of
continuous field validation
(UMd, Fall 2004)

GLC2000 and MODIS land cover should be integrated into the CEOS Land
Validation Core Sites and the core sites should be coordinated with the
GOFC/GOLD land cover reference data “clearinghouse”. Using this
infrastructure an inter-comparison of year 2000 MODIS data and GLC2000
should go forward.




Whereas:

« Together with GOFC/GOLD, LPV supports the technical feasibility
and research utility of an integrated, global high temporal
resolution fire monitoring system from geostationary platforms.

Such a system will be achieved if products from different
geostationary platforms can be combined in a relatively seamless
fashion.

Coordination on validation activities would results in cost sharing
and ensure consistency of methods

LPV recommends:

« The validation of system components should be coordinated
through the Land Product Validation (LPV) subgroup




Whereas:

. Global land cover maps at coarse resolution pose significant problems for
accuracy assessment, including the high frequency of missed pixels, difficulty
in precise geolocation of map products and reference materials and logistical
difficulties associated with field data collection
Validation of land cover is critical - without proper validation land cover maps
can be misleading
Proper validation is a substantial task

LPV recommends:
. CEOS members producing land cover maps integrate and utilize the
complimentary efforts of:
1) the GOFC/GOLD Land Cover Implementation Team'’s effort to coordinate
Land cover reference data and
2) the CEOS Land Validation Core Sites
Proper statistical sampling is preferred, however practical limitation imply the
the need for further research on the Statistical implications of using non-
randomly selected sites to derive accuracy figures
global land cover producers consider means to relate their land cover products
to the “Land Cover Classification System”
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